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(57) ABSTRACT 

An optical sensing module is adapted to be assembled to a 
frame of a display device. The display device comprises a 
display module and the frame, and the display module has a 
display area and the frame surrounds the display area. The 
optical sensing module comprises a casing and an optical 
sensor. The casing is pivoted to the frame and the optical 
sensor is con?gured in the casing for sensing external light 
projecting on a side of the casing. The optical sensor is 
capable of sensing a brightness of the display area When the 
side of the casing faces the display area and sensing a bright 
ness of an ambient light When the side of the casing doesn’t 
face the display area. 

8 Claims, 4 Drawing Sheets 



US. Patent Feb. 22, 2011 Sheet 1 014 US 7,894,197 B2 

1 

on? I\ 

F .OE 
ooo O 



US. Patent Feb. 22, 2011 Sheet 2 014 US 7,894,197 B2 



US. Patent Feb. 22, 2011 Sheet 3 014 US 7,894,197 B2 



US. Patent Feb. 22, 2011 Sheet 4 014 US 7,894,197 B2 



US 7,894,197 B2 
1 

OPTICAL SENSING MODULE AND DISPLAY 
DEVICE USING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the priority bene?t of TaiWan 
application serial no. 96122295, ?led on Jun. 21, 2007. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of this 
speci?cation. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a display device, 

and more particularly, to a display device having an optical 
sensing module. 

2. Description of Related Art 
The brightness of image shoWn on an existing liquid crystal 

display (LCD) is usually set to be a ?xed value, and thus, a 
user can not clearly see the image because of the dark image 
shoWn on the existing LCD in the daytime, and the eyes of a 
user may feel fatiguedbecause of a too bright image shoWn on 
the existing LCD at night. In addition, the brightness and 
color of the image shoWn on the existing LCD may also vary 
With time. In order to detect the brightness of an ambient light 
and the brightness and color of the image shoWn on the 
existing LCD, the conventional technology provides a LCD 
With tWo optical sensors. Thus, the brightness and color of the 
image shoWn on the LCD may be maintained by the values 
sensed by the optical sensors. 

Referring to FIG. 1, a conventional LCD 100 comprises a 
display module 110, a frame 120, a ?rst optical sensor 130 
and a second optical sensor 140. The display module 110 
comprises a display area, and the frame 120 surrounds the 
display area. The ?rst optical sensor 130 and the second 
optical sensor 140 are inlayed on the frame 120. The ?rst 
optical sensor 130 is disposed on a surface of the frame 120 to 
sense the brightness of an ambient light, and the second 
optical sensor 140 is disposed on the frame 120 to cover a part 
of the display area and sense the brightness of the display 
area. 

It should be noted that the cost of materials of the conven 
tional LCD 100 is comparatively higher because of the tWo 
optical sensors 130 and 140 used in the conventional LCD 
100. In addition, the second optical sensor 140 of the conven 
tional LCD 100 is ?xed on the frame 120 to cover a part of the 
display area, thus the second optical sensor 140 may shield a 
portion of the display area When the second optical sensor 140 
is not used. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to an optical 
sensing module, and an optical sensor of the optical sensing 
module may sense a brightness of a display area or a bright 
ness of an ambient light. 

The present invention is also directed to a display device, 
and an optical sensor of the optical sensing module of the 
display device may sense a brightness of a display area or a 
brightness of an ambient light. 

Hereinafter, the present invention Will be described in 
detail using the folloWing embodiments. 

The present invention is directed to an optical sensing 
module, Which is adapted to be assembled to a frame of a 
display device. A display module of the display device com 
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2 
prises a display area, and the frame surrounds the display 
area. The optical sensing module comprises a casing and an 
optical sensor. The casing is pivoted to the frame, and the 
optical sensor is con?gured in the casing for sensing external 
light projecting on a side of the casing. The optical sensor is 
capable of sensing a brightness of the display area When the 
side of the casing faces the display area and sensing a bright 
ness of an ambient light When the side of the casing doesn’t 
face the display area. 
The present invention is also directed to a display device, 

and the display device comprises a display module, a frame 
and an optical sensing module. The display module com 
prises a display area, and the frame surrounds the display 
area. The optical sensing module is con?gured on the frame, 
and comprises a casing and an optical sensor. The casing is 
pivoted to the frame, and the optical sensor is con?gured in 
the casing for sensing external light projecting on a side of the 
casing. The optical sensor is capable of sensing a brightness 
of the display area When the side of the casing faces the 
display area and sensing a brightness of an ambient light 
When the side of the casing doesn’t face the display area. 
The optical sensing module is pivoted to the frame of the 

display device, thus the optical sensor may sense the bright 
ness of the display area When the side of the casing faces the 
display area and may sense the brightness of an ambient light 
When the side of the casing doesn’t face the display area. 

Other objectives, features and advantages of the present 
invention Will be further understood from the further techno 
logical features disclosed by the embodiments of the present 
invention Wherein there are shoWn and described preferred 
embodiments of this invention, simply by Way of illustration 
of modes best suited to carry out the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this speci?cation. The draWings 
illustrate embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. 

FIG. 1 is a perspective vieW of a conventional display 
device. 

FIG. 2 is a perspective vieW of a display device according 
to an embodiment of the present invention. 

FIG. 3 is another perspective vieW of the display device 
shoWn in FIG. 2. 

FIG. 4 is a partial enlarged explosion diagram illustrating 
the display device shoWn in FIG. 3. 

DESCRIPTION OF THE EMBODIMENTS 

In the folloWing detailed description of the preferred 
embodiments, reference is made to the accompanying draW 
ings Which form a part hereof, and in Which is shoWn by Way 
of illustration speci?c embodiments in Which the invention 
may be practiced. In this regard, directional terminology, 
such as “top,” “bottom,” “front,” “back,” etc., is used With 
reference to the orientation of the Figure(s) being described. 
The components of the present invention can be positioned in 
a number of different orientations. As such, the directional 
terminology is used for purposes of illustration and is in no 
Way limiting. On the other hand, the draWings are only sche 
matic and the siZes of components may be exaggerated for 
clarity. It is to be understood that other embodiments may be 
utiliZed and structural changes may be made Without depart 
ing from the scope of the present invention. Also, it is to be 
understood that the phraseology and terminology used herein 
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are for the purpose of description and should not be regarded 
as limiting. The use of “including,” “comprising,” or “having” 
and variations thereof herein are meant to encompass the 
items listed thereafter and equivalents thereof as Well as addi 
tional items. Unless limited otherWise, the terms “connected,” 
“coupled,” and “mounted” and variations thereof herein are 
used broadly and encompass direct and indirect connections, 
couplings, and mountings. Similarly, the terms “facing,” 
“faces” and variations thereof herein are used broadly and 
encompass direct and indirect facing, and “adjacent to” and 
variations thereof herein are used broadly and encompass 
directly and indirectly “adjacent to”. Therefore, the descrip 
tion of “A” component facing “B” component herein may 
contain the situations that “A” component facing “B” com 
ponent directly or one or more additional components is 
betWeen “A” component and “B” component. Also, the 
description of “A” component “adjacent to” “B” component 
herein may contain the situations that “A” component is 
directly “adjacent to” “B” component or one or more addi 
tional components is betWeen “A” component and “B” com 
ponent. Accordingly, the draWings and descriptions Will be 
regarded as illustrative in nature and not as restrictive. 

Referring to FIG. 2 to FIG. 4, an optical sensing module 
200 is con?gured on a frame 310 ofa display device 300. The 
display device 300 further comprises a display module 320, 
and the display module 320 comprises a display area, and the 
frame 310 surrounds the display area. The optical sensing 
module 200 comprises a casing 210 (shoWn in FIG. 4) and an 
optical sensor 220 (shoWn in FIG. 4). The casing 210 is 
pivoted to the frame 310, and the optical sensor 220 is con 
?gured in the casing 210 to sense external light projecting on 
a side 210a (shown in FIG. 2) of the casing 210. In the 
embodiment, the optical sensor 220 is installed on a circuit 
board 260. The optical sensor 220 may sense a brightness of 
the display area When the side 21011 of the casing 210 faces the 
display area (as shoWn in FIG. 3) and may sense a brightness 
of an ambient light When the side 21011 of the casing 210 
doesn’t face the display area (as shoWn in FIG. 2). 

In the embodiment, the optical sensing module 200 further 
comprise a pivoting mechanism 230 (shoWn in FIG. 4), and 
the casing 210 may be pivoted to the frame 310 by using the 
pivoting mechanism 230. The pivoting mechanism 230 com 
prises an axis 232 and a bearing 234, and the axis 232 is 
pierced into the bearing 234, and the axis 232 may be con 
nected to the frame 310, and the bearing 234 may be disposed 
in the casing 210, such that the optical sensing module 200 
may rotate along an axle center of the axis 232 by the coor 
dination betWeen the axis 232 and the bearing 234 . According 
to another embodiment of the present invention (not shoWn), 
the axis 232 of the pivoting mechanism 230 may be connected 
to the casing 210, and the bearing 234 of the pivoting mecha 
nism 230 may be connected to frame 310. Thus, When the 
optical sensing module 200 is used to sense the brightness of 
the ambient light, the casing 210 may be disposed out of the 
display area, such that the side 21011 of the casing 210 doesn’t 
face the display area. And When the optical sensing module 
200 is used to sense the brightness of the display area, the 
casing 210 may be rotated by 180° along the axle center of the 
axis 232 to be disposed on the display area, such that the side 
21011 of the casing 210 faces the display area. 

Next, referring to FIG. 4, in the embodiment, the casing 
210 comprises an upper cover 212 and loWer cover 214, 
Wherein the upper cover 212 may comprise a ?rst open pore 
212a, and the loWer cover 214 may comprise a second open 
pore 21411. In addition, the optical sensing module 200 further 
comprises a light pipe 240 and a sWitching device 250, 
Wherein the light pipe 240 is disposed betWeen the upper 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
cover 212 and the optical sensor 220, and the sWitching 
device 250 is disposed betWeen the loWer cover 214 and the 
optical sensor 220. The light pipe 240 may correspond to the 
?rst open pore 212a, such that external light projecting on the 
side 21011 of the casing 210 and getting through the ?rst open 
pore 212a may be projected on the optical sensor 220 via the 
light pipe 240. In addition, the sWitching device 250 may 
correspond to the second open pore 214a, and a button 252 of 
the sWitching device 250 may be disposed in the second open 
pore 21411. In the embodiment, the sWitching device 250 may 
also be disposed on the circuit board 260. 

Next, the frame 310 of the display device 300 further 
comprises an accommodating concave 312 for accommodat 
ing the casing 210, and the sWitching device 250 further 
comprises a pushing part 254, and the axis 232 of the pivoting 
mechanism 230 and the pushing part 254 of the sWitching 
device 250 may be disposed in the accommodating concave 
312. In addition, a shape of the casing 210 may correspond to 
a shape of the accommodating concave 312, such that the 
casing 210 may be completely accommodated in the accom 
modating concave 312 When the optical sensing module 200 
is con?gured on the frame 310. And the position of the push 
ing part 254 may correspond to the button 252 in the second 
open pore 214a, such that When the optical sensing module 
200 is accommodated in the accommodating concave 312, 
the pushing part 254 may press the button 252, and according 
to the system, the optical sensor 220 may sense the brightness 
of the ambient light instead of sensing the brightness of the 
display area. 

It should be noted that When the optical sensing module 
200 is accommodated in the accommodating concave 312, 
the side 210a of the casing 210 may be flushed With a surface 
of the frame 310 (as shoWn in FIG. 2) to maintain the plane 
ness of the surface of the frame 310. 

In summary, one or more of the advantages of the optical 
sensing module of the present invention are described as 
follows: 

1 . The optical sensing module of the present invention only 
comprises one optical sensor, thus the cost of materials of the 
optical sensing module is comparatively loWer. 

2. The optical sensing module is pivoted to the frame of the 
display device, thus the optical sensor may sense the bright 
ness of the display area When the side of the casing faces the 
display area and may sense the brightness of the ambient light 
When the side of the casing doesn’t face the display area. 

3. When the optical sensing module is accommodated in 
the accommodating concave, the side of the casing may be 
?ushed With a surface of the frame to maintain the planeness 
of the surface of the frame. 

4. When the optical sensing module is pivoted to be accom 
modated in the accommodating concave, the pushing part 
may press the button correspondingly, such that according to 
the system, the optical sensor may sense the brightness of the 
ambient light instead of sensing the brightness of the display 
area. 

The foregoing description of the preferred embodiments of 
the invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to limit 
the invention to the precise form or to exemplary embodi 
ments disclosed. Accordingly, the foregoing description 
should be regarded as illustrative rather than restrictive. Obvi 
ously, many modi?cations and variations Will be apparent to 
practitioners skilled in this art. The embodiments are chosen 
and described in order to best explain the principles of the 
invention and its best mode practical application, thereby to 
enable persons skilled in the art to understand the invention 
for various embodiments and With various modi?cations as 
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are suited to the particular use or implementation contem 
plated. It is intended that the scope of the invention be de?ned 
by the claims appended hereto and their equivalents in Which 
all terms are meant in their broadest reasonable sense unless 
otherWise indicated. Therefore, the term “the invention”, “the 
present invention” or the like is not necessary limited the 
claim scope to a speci?c embodiment, and the reference to 
particularly preferred exemplary embodiments of the inven 
tion does not imply a limitation on the invention, and no such 
limitation is to be inferred. The invention is limited only by 
the spirit and scope of the appended claims. The abstract of 
the disclosure is provided to comply With the rules requiring 
an abstract, Which Will alloW a searcher to quickly ascertain 
the subject matter of the technical disclosure of any patent 
issued from this disclosure. It is submitted With the under 
standing that it Will not be used to interpret or limit the scope 
or meaning of the claims. Any advantages and bene?ts 
described may not apply to all embodiments of the invention. 
It should be appreciated that variations may be made in the 
embodiments described by persons skilled in the art Without 
departing from the scope of the present invention as de?ned 
by the folloWing claims. Moreover, no element and compo 
nent in the present disclosure is intended to be dedicated to the 
public regardless of Whether the element or component is 
explicitly recited in the folloWing claims. 
What is claimed is: 
1. An optical sensing module assembled to a frame of a 

display device, Wherein a display module of the display 
device comprises a display area, and the frame surrounds the 
display area, the optical sensing module comprising: 

a casing, pivoted to the frame; 
an optical sensor, con?gured in the casing for sensing 

external light projecting on a side of the casing, Wherein 
the optical sensor is capable of sensing a brightness of 
the display area When the side of the casing faces the 
display area and sensing a brightness of an ambient light 
When the side of the casing doesn’t face the display area; 

a sWitching device, con?gured in the casing, comprising a 
button; and 

a pushing part, con?gured on the frame, Wherein a position 
of the pushing part corresponds to the button, When the 
button is pressed by the pushing part, the optical sensor 
senses the brightness of the ambient light, and When the 
button is not pressed by the pushing part, the optical 
sensor senses the brightness of the display area. 

2. The optical sensing module according to claim 1, 
Wherein the frame further comprises an accommodating con 
cave capable of accommodating the casing, Wherein a shape 
of the casing corresponds to a shape of the accommodating 
concave. 
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3. The optical sensing module according to claim 1, further 

comprising a pivoting mechanism, Wherein the casing is piv 
oted to the frame by the pivoting mechanism, the pivoting 
mechanism comprises an axis and a bearing, the axis is 
pierced into the bearing, the axis is connected to one of the 
casing and the frame, and the bearing is connected to the other 
one of the casing and the frame. 

4. The optical sensing module according to claim 1, further 
comprising a light pipe con?gured betWeen the side of the 
casing and the optical sensor for guiding external light pro 
jecting on the side of the casing to the optical sensor. 

5. A display device, comprising: 
a display module, comprising a display area; 
a frame, surrounding the display area, 
an optical sensing module, con?gured on the frame, com 

prising: 
a casing, pivoted to the frame; 

an optical sensor, con?gured in the casing for sensing 
external light projecting on a side of the casing, 
Wherein the optical sensor is capable of sensing a 
brightness of the display area When the side of the 
casing faces the display area and sensing a bright 
ness of an ambient light When the side of the casing 
doesn’t face the display area; 

a sWitching device, con?gured in the casing, comprising a 
button; and 

a pushing part, con?gured on the frame, Wherein a position 
of the pushing part corresponds to the button, When the 
button is pressed by the pushing part, the optical sensor 
senses the brightness of the ambient light, and When the 
button is not pressed by the pushing part, the optical 
sensor senses the brightness of the display area. 

6. The display device according to claim 5, Wherein the 
frame further comprises an accommodating concave capable 
of accommodating the casing, Wherein a shape of the casing 
corresponds to a shape of the accommodating concave. 

7. The display device according to claim 5, further com 
prising a pivoting mechanism, Wherein the casing is pivoted 
to the frame by the pivoting mechanism, the pivoting mecha 
nism comprises an axis and a bearing, the axis is pierced into 
the bearing, the axis is connected to one of the casing and the 
frame, and the bearing is connected to the other one of the 
casing and the frame. 

8. The display device according to claim 5, further com 
prising a light pipe con?gured betWeen the side of the casing 
and the optical sensor for guiding external light projecting on 
the side of the casing to the optical sensor. 


